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(57)Abstract: 

PROBLEM TO BE SOLVED: To perform patterning at a high aspect ratio and 
with high accuracy by taking an organic compound containing a photosensitive 
compound, inorganic particles and a visible light-sensitive polymerization initiator 
as essential components. 

SOLUTION: A photosensitive paste comprises inorganic particles and organic 
components containing a photosensitive compound, and after a pattern is formed 
using photolithography by photosensitive organic components, burning is 
performed to create a pattern of an inorganic substance. Exposure by visible 
light, especially exposure by laser light is made possible by adding a visible light- 
sensitive polymerization initiator to the above photosensitive paste so as to 



simply enable patterning with high accuracy. The percentage content of inorganic 
particles in the paste is 60-95wt.% and further preferably 70-95wt.%, to reduce 
rate of shrinkage and decrease a change in shape due to burning. Further, a 
difference between the average refractive index of inorganic particles and that of 
organic components is 0.03 or less. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The photosensitive paste which uses the organic component and non- 
subtlety particle containing a photosensitive compound, and the polymerization 
initiator of a light sensitization mold as an indispensable component. 
[Claim 2] The photosensitive paste of claim 1 characterized by the content of 
each component being an amount shown below. 

Organic component containing a photosensitive compound : 5 - 40 weight 
section inorganic particle : 60 - 95 weight section light light-sensitive 
polymerization initiator : 0.05 - 5 weight section [claim 3] The photosensitive 
paste of claim 1 which carries out the description of the wavelength of the light 
being 400-900nm. 

[Claim 4] The photosensitive paste of claim 1 characterized by including the 
oligomer or the polymer of weight average molecular weight 500-1 00,000 which 
contains a carboxyl group in intramolecular ten to 90% of the weight in an 
organic component. 

[Claim 5] The photosensitive paste of claim 1 characterized by including the 
oligomer or the polymer of weight average molecular weight 500-1 00,000 which 
has a partial saturation double bond in intramolecular ten to 90% of the weight in 
an organic component. 

[Claim 6] The photosensitive paste of claim 1 characterized by including the 
oligomer or the polymer containing a carboxyl group and a partial saturation 
double bond of weight average molecular weight 500-100,000 ten to 90% of the 
weight in an organic component at intramolecular. 

[Claim 7] The photosensitive paste of claim 1 characterized by containing organic 
dye 0.05 to 5% of the weight in an organic component. 



[Claim 8] The photosensitive paste of claim 1 with which a non-subtlety particle is 
characterized by being glass particles. 

[Claim 9] The photosensitive paste of claim 1 with which the average refractive 
index of a non-subtlety particle is characterized by being 1.5-1.65. 
[Claim 10] The photosensitive paste of claim 1 ** characterized by using the 
paste which fills a degree type about the average refractive index N1 of the non- 
subtlety particle under paste, and the average refractive index N2 of an organic 
component. 

0.01<N1-N 2< 0.07 - [Claim 11] The photosensitive paste of claim 8 
characterized by using the glass particles whose heat softening temperature is 
350-600 degrees C as glass particles. 

[Claim 12] The photosensitive paste of claim 8 characterized by containing at 
least one kind in the bisumuth oxide and lead oxide, and the sum total of the 
content using 5 - 50% of the weight of glass particles as glass particles. 
[Claim 13] The photosensitive paste of claim 8 characterized by containing at 
least one kind in lithium oxide, sodium oxide, and potassium oxide, and the sum 
total of the content using 3 - 20% of the weight of glass particles as glass 
particles. 

[Claim 14] The photosensitive paste of claim 8 characterized by a line coefficient 
of thermal expansion using the glass particles of 60 to 90x10-7 as glass particles. 
[Claim 15] The photosensitive paste of claim 1 characterized by using for the 
pattern formation of a plasma display. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a new photosensitive paste. The 
photosensitive paste of this invention is used for pattern processing of various 
kinds of displays including a plasma display and a plasma-address-liquid-crystal 
display, a circuit ingredient, etc. 
[0002] 

[Description of the Prior Art] In recent years, a miniaturization and detailed-ization 
are progressing in pattern processing in a circuit ingredient or a display. 
[0003] Especially, septum formation of a packaging ingredient or a plasma 
display panel is expected the ingredient which can perform pattern processing in 
high degree of accuracy and a high aspect ratio in inorganic materials, such as 
glass. 

[0004] When performing pattern processing of an inorganic material 
conventionally, many screen-stencil by the paste which consists of inorganic 
powder and an organic binder is used. However, screen-stencil had the fault that 
a pattern with a high precision could not be formed. 
[0005] In the field of the plasma display, the approach of forming in a 
photolithography technique, using a photosensitive paste as an approach of 
improving this problem is proposed by JP,1-296534,A, JP,2-165538,A, and JP,5- 
342992,A. However, since the processing process (screen-stencil, exposure, and 
development) of multiple times was needed when carrying out pattern processing 
of the thing of thickness which exceeds 80 micrometers since the sensibility and 
resolution of a photosensitive paste are low and a high aspect ratio and a high 
definition septum are not obtained, there was a fault to which a process becomes 



long. 

[0006] Moreover, in JP,2-165538,A, after coating a photosensitive paste on a 
transfer paper, the approach the approach of imprinting an imprint film on a glass 
substrate and forming a septum fills up a dielectric paste with JP,3-57138,A into 
the slot on the photoresist layer, and forms a septum is proposed, respectively. 
Moreover, in JP,4-109536,A, the approach of forming a septum using a 
photosensitive organic film is proposed. However, by these approaches, since an 
imprint film, and a photoresist or an organic film was needed, there was a trouble 
that a process increased. Moreover, it has come to obtain the septum which has 
a high definition and a high aspect ratio. Moreover, although pattern processing 
of not only a septum but an insulator layer or a dielectric layer may be needed, 
there is the same problem as a septum. 

[0007] On the other hand, in the field of the circuit ingredient, although the 
technique of processing into a precision the ceramic substrate which mounts IC 
is needed, since pattern formation by screen-stencil or punching is performed, in 
the present condition, the technique for corresponding to the highly precise 
patterning demand accompanying the miniaturization of a circuit ingredient is 
needed. 
[0008] 

[Problem(s) to be Solved by the Invention] this invention persons inquired 
wholeheartedly for the purpose of offering a photosensitive paste without the 
above-mentioned fault, and the photosensitive paste which enables a high 
aspect ratio and highly precise pattern processing especially. 
[0009] Consequently, when a precision fall may be carried out according to 
deformation of a photo mask by the approach of using and exposing a photo 
mask in case it exposes when it enlarges and various pattern formation was 
needed after applying a paste, there was a problem of needing many kinds of 
photo masks. 
[0010] 

[Means for Solving the Problem] The above-mentioned technical problem is 



solved with the photosensitive paste which uses the organic component and non- 
subtlety particle containing a photosensitive compound, and the polymerization 
initiator of a light sensitization mold as an indispensable component. 
[001 1] By performing refractive-index control of the organic component under 
photosensitive paste, and a mineral constituent especially, the reflection and 
dispersion by the interface of an organic component and a mineral constituent 
are reduced, and it is related with the photosensitive paste characterized by 
performing a high aspect ratio and highly precise pattern processing. 
[0012] Since the photosensitive paste of this invention is exposed on the 
wavelength of light laser, such as an Ar ion laser, and can form a highly precise 
pattern, it has the photolithography which does not use a photo mask, i.e., the 
advantage to which drawing exposure is attained. In this case, the precision fall 
by enlargement can prevent generating of the defect resulting from few things 
and photo masks. 
[0013] 

[Embodiment of the Invention] The photosensitive paste of this invention consists 
of an organic component containing a non-subtlety particle and a photosensitive 
compound, calcinates after the pattern formation using the photolithography by 
the photosensitive organic component, and creates the pattern of an inorganic 
substance. In this invention, by adding the polymerization initiator of a light 
sensitization mold during this photosensitive paste, exposure by the light and 
exposure according to laser light especially are attained, and highly precise 
pattern processing is attained simple. 

[0014] That it is 70 - 95 % of the weight has still smaller contraction at the time of 
baking 60 to 95% of the weight, and the content of the non-subtlety particle under 
paste becomes small and has the desirable formation of a form status change by 
baking. Furthermore, it is desirable that the content of each component is an 
amount shown below. 
[0015] 

Organic component containing a photosensitive compound : 5 - 40 weight 



section inorganic particle : 60 - 95 weight section light light-sensitive 
polymerization initiator : The pattern of a high aspect ratio can acquire more 
preferably the difference of 0.05 - 5 weight section and the average refractive 
index of an organic component, and the average refractive index of a non- 
subtlety particle simple by carrying out to 0.07 or less 0.1 or less. 
[0016] Furthermore, the average refractive index N1 of the non-subtlety particle 
under photosensitive paste and the refractive index N2 of a photosensitive 
organic component can form the pattern of a high aspect ratio with high precision 
by filling a degree type. 

- It is -0.0KN1-N 2< 0.07 more preferably than 0.03<N1-N 2< 0.07. 
[0017] As a non-subtlety particle, if general, although there is especially no 
limitation, since glass, ceramics (an alumina, KODI light, etc.), etc. are excellent 
in transparency, they are desirable. Glass and the ceramics which use a silicon 
oxide, a boron oxide, or an aluminum oxide as an indispensable component 
especially are used preferably. These are insulators and are preferably used for 
formation of an insulating pattern, especially formation of the septum of a plasma 
display or a plasma-address-liquid-crystal display. 

[0018] Although the particle diameter of a non-subtlety particle is chosen in 
consideration of the configuration of the pattern which it is going to produce, it is 
desirable on pattern formation that 50-% of the weight particle diameter has the 
size 0.4-2 micrometers and whose 90-% of the weight particle diameter 0.1-10 
micrometers and 10-% of the weight particle diameter are 4-10 micrometers, and 
uses the non-subtlety particle of specific surface area of 0.2-3m 2 / g. 
[0019] Moreover, pattern NINGU of a high aspect ratio is possible by using a 
non-subtlety particle with a spherical configuration as a non-subtlety particle. 
Specifically, it is desirable that it is a 80-piece rate of a globular form several % or 
more. They are the mean particle diameter of 1.5-4 micrometers, specific surface 
area of 0.5-1 .5m 2 / g, and a 90-piece rate of a globular form several % or more 
more preferably. 

[0020] The rate of a globular form is the rate of a particle of having the 



configuration of a globular form or an elliptic sphere, in microscope observation, 
and it is observed as circular and an ellipse form in an optical microscope. 
[0021] When using for the septum of a plasma display or a plasma-address- 
liquid-crystal display, in order to carry out pattern formation on the low glass 
substrate of heat softening temperature, it is desirable to use the non-subtlety 
particle which contains the glass particles whose heat softening temperature is 
350-600 degrees C 60% of the weight or more as a non-subtlety particle. 
[0022] The pattern of a more exact configuration can be obtained by using the 
glass particles from which total light transmission (3mm thickness) with a 
wavelength of 436nm ground 50% or more of glass, and was obtained. 
[0023] Moreover, in order not to produce the camber of substrate glass at the 
time of baking, it is desirable 50 to 90x10-7 and that a line coefficient of thermal 
expansion uses the glass particles of 60 to 90x10-7 further. 
[0024] As a presentation in glass particles, it is desirable to blend oxidation 
silicon in 3 - 60% of the weight of the range, when it is less than 3 % of the 
weight, compactness, and the reinforcement and stability of a glass layer fall, and 
a coefficient of thermal expansion separates from a desired value, and a 
mismatch with a glass substrate tends to happen. Moreover, by carrying out to 
60 or less % of the weight, there is an advantage, like heat softening temperature 
becomes low and baking to a glass substrate is attained. 
[0025] By blending in 5 - 50% of the weight of the range, boron oxide can 
improve the electrical and electric equipment, a machine, and thermal properties, 
such as the compactness of electric insulation, reinforcement, a coefficient of 
thermal expansion, and an insulating layer. If 50 % of the weight is exceeded, the 
stability of glass will fall. 

[0026] The glass paste which has the temperature characteristic which can carry 
out pattern processing on a glass substrate can be obtained by using the glass 
particles which include at least one kind in the bisumuth oxide, a lead oxide, 
lithium oxide, sodium oxide, and potassium oxide five to 50% of the weight. If 
50 % of the weight is exceeded, the heat-resistant temperature of glass will 



become low too much, and baking of a up to [ a glass substrate ] will become 
difficult. Especially the thing for which the glass which contains the bisumuth 
oxide five to 50% of the weight is used has an advantage, like the pot life of a 
paste is long. 

[0027] As a glass presentation containing the bisumuth oxide, it is the bisumuth 
oxide with the account of an oxide conversion chart. 5 - 50 weight section 
oxidation silicon 3 - 60 weight section boron oxide It is desirable to contain a 
thing including the presentation of 5 - 50 weight section 50% of the weight or 
more. 

[0028] By the way, the glass generally used as an insulator has about 1.5 to 1.9 
refractive index. When the average refractive index of an organic component 
differs from the average refractive index of a non-subtlety particle greatly, the 
reflection and dispersion by the interface of a non-subtlety particle and a 
photosensitive organic component become large, and a minute pattern is not 
obtained. Since the refractive indexes of a general organic component are 1.45- 
1.7, they can adjust the refractive index of a non-subtlety particle and an organic 
component by setting the average refractive index of a non-subtlety particle to 
1 .5-1 .7. Preferably, there is an advantage to which the width of face of selection 
of an organic component spreads by making it refractive indexes 1.55-1.65. 
[0029] Control of heat softening temperature and a coefficient of thermal 
expansion not only becomes easy by using the glass particles which contain the 
oxide of alkali metal, such as lithium oxide, sodium oxide, and potassium oxide, 
three to 20% of the weight in total, but since the average refractive index of glass 
can be made low, it becomes easy to make small a refractive-index difference 
with the organic substance. In order for the addition of the oxide of alkali metal to 
raise the stability of a paste, 20 or less % of the weight is desirable, and is 15 or 
less % of the weight more preferably. 

[0030] Especially when stability of a paste can be comparatively made high and 
potassium oxide is used by using lithium oxide in alkali metal, since there is an 
advantage which can control comparatively little addition or a refractive index, 



addition of lithium oxide and potassium oxide is effective also in alkali-metal 
oxide. 

[0031] Consequently, it can be burned on a glass substrate, and has possible 
heat softening temperature, an average refractive index can be set to 1.5-1.7, 
and it becomes easy to make small a refractive-index difference with an organic 
component. 

[0032] Although the glass containing a lead oxide or the bisumuth oxide is 
desirable from heat softening temperature or the point of waterproof 
improvement, the glass particles which contain a lead oxide and the bisumuth 
oxide 10% of the weight or more have many from which a refractive index 
becomes 1.6 or more. For this reason, control of heat softening temperature, a 
coefficient of thermal expansion, a water resisting property, and a refractive index 
becomes easy by using together the oxide and the lead oxides of alkali metal, 
such as sodium oxide, lithium oxide, and an oxidization potassium, and the 
bisumuth oxide. 

[0033] Moreover, although an aluminum oxide, the barium oxide, a calcium oxide, 
magnesium oxide, titanium oxide, a zinc oxide, a zirconium dioxide, etc. can 
improve a degree of hardness and workability by adding especially an aluminum 
oxide, the barium oxide, and a zinc oxide in glass particles, from the point of 
control of heat softening temperature, a coefficient of thermal expansion, and a 
refractive index, the content has 40 or less desirable % of the weight, and it is 30 
or less % of the weight more preferably, and the sum total of these contents is 50 
or less % of the weight. 

[0034] Moreover, when heat softening temperature adds glass particles and a 
ceramic particle 600 degrees C or more in the non-subtlety particle used for this 
invention in 40 or less % of the weight of the range of a non-subtlety particle, 
contraction at the time of baking can be controlled. However, the refractive-index 
difference of the non-subtlety particle used in this case is important when that it is 
0.05 or less improves [ precision ] pattern formation further 0.1 or less. 
[0035] On the other hand, as a glass ingredient for using for a circuit ingredient, 



especially a multilayer substrate, as a substrate, since a ceramic can be used in 
addition to glass, there is no need of making heat softening temperature into 600 
degrees C or less, and the substrate formation with more high reinforcement is 
attained as an ingredient by carrying out the content of an aluminum oxide to 
about 25 - 75% of the weight. 

[0036] Refractometry of the non-subtlety particle in this invention can be 
performed with a Becke method. After the wavelength of the light to measure 
applies a paste, when measuring on the wavelength of the light to expose checks 
effectiveness, it is exact. It is desirable to measure with the light of the 
wavelength of the range of 400-900nm especially. Furthermore, refractometry 
(466nm or 488nm) is desirable. 

[0037] The pattern after baking can be colored by adding various metallic oxides. 
For example, a black pattern can be formed by including a black metallic oxide 
one to 10% of the weight during a photosensitive paste. 
[0038] In this case, as a black metallic oxide to be used, at least one sort of 
black-ization is attained by including three or more sorts preferably among the 
oxides of Cr, Fe, Co, Mn, and Cu. A blacker pattern can be formed by containing 
the oxide of Fe and Mn 0.5% of the weight or more especially, respectively. 
[0039] Furthermore, the pattern of each color can be formed by using the paste 
which added the inorganic pigment colored in red, blue, green, etc. in addition to 
black. These coloring patterns can be used suitable for the color filter of a plasma 
display etc. 

[0040] Moreover, it can also use as a non-subtlety particle used for this invention 
combining the particle from which a component differs. Contraction at the time of 
baking can be controlled by using glass particles and the ceramic particle from 
which heat softening temperature differs especially. However, it is important 
when that each refractive-index difference is 0.05 or less further 0.1 or less 
improves [ precision ] pattern formation about the non-subtlety particle from 
which the component used in this case differs. 

[0041] The organic component used in this invention is an organic component 



under paste containing the photosensitive organic substance (part excluding the 
mineral constituent from the paste). 

[0042] It is desirable that the content of a photosensitive component is 30 % of 
the weight or more further 1 0% of the weight or more in an organic component 
about the photosensitive paste used for this invention in respect of the sensibility 
to light. 

[0043] An organic component contains the photosensitive component chosen 
from at least one kind in a photosensitive monomer, photosensitive oligomer, and 
photosensitive polymer, and adding additive components, such as a binder, a 
photopolymerization initiator, an ultraviolet ray absorbent, a sensitizer, a 
sensitization assistant, polymerization inhibitor, a plasticizer, a thickener, an 
organic solvent, an anti-oxidant, a dispersant, and an organic or inorganic 
suspending agent, a leveling agent, is also performed further if needed. 
[0044] In this invention, the polymerization initiator exposed to the light is 
contained as an indispensable component. A general light polymerization initiator 
can be used as a polymerization initiator which can be exposed to the light. The 
complex of the cation color and baud rate anion which have absorption in near- 
ultraviolet, the combined thing of the silver halide and reducing agent by which 
sensitization was carried out with near-infrared sensitizing dye, At least one sort 
of radical generating agents, such as titanocene, an iron arene complex, organic 
peroxide, hexaaryl biimidazole, N-phenylglycine, and a diaryl iodonium salt, The 
need is accepted. Furthermore, 3-permutation coumarin, cyanine dye, 
merocyanine coloring matter, Sensitizing dye, such as thiazole system coloring 
matter and pyrylium system coloring matter, can be used. The polymerization 
initiator shown in functional material 1986 year 10 month number p. 56-59 of 
CMC Co., Ltd. Version, and JP.3-1 1 1402.A, The polymerization initiator shown in 
JP,3-179003,A, JP.3-80251A JP.7-1 14176.A, JP,6-67414,A, and JP,6-67425,A 
can be used. 

[0045] As a photosensitive component, there are a thing of an optical 
^solubilization mold and a thing of an optical solubilization mold, and some 



which are called so-called diazo resin, such as a condensate of the (thing C) 
diazo ** amine and formaldehyde containing photosensitive compounds, such as 
a (thing B) aromatic series diazo compound containing the monomer of 
functionality which has [ one or more ] a partial saturation radical etc. in (A) 
intramolecular, oligomer, and a polymer, an aromatic series azide compound, 
and an organic halogenated compound, are one of things of an optical 
^solubilization mold. 

[0046] Moreover, as a thing of an optical meltable mold, a phenol, the 
naphthoquinone -1 of novolak resin, 2-diazido-5-sulfonate, etc. combined (thing 
E) quinone diazo ** containing the mineral salt of the (D) diazo compound, 
complex with an organic acid, and quinone diazo ** with the suitable polymer 
binder. 

[0047] All the above-mentioned things can be used for the photosensitive 
component used in this invention. The photosensitive component which can mix 
with a non-subtlety particle and can be used simple as a photosensitive paste 
has the desirable thing of (A). 

[0048] As a photosensitive monomer, it is a compound containing a carbon- 
carbon unsaturated bond. As the concrete example, methyl acrylate, ethyl 
acrylate, n-propylacrylate, isopropyl acrylate, n-butyl acrylate, sec-butyl acrylate, 
sec-butyl acrylate, ISO-butyl acrylate, tert-butyl acrylate, n-pentyl acrylate, allyl 
compound acrylate, Benzyl acrylate, butoxy ethyl acrylate, butoxy triethylene 
glycol acrylate, Cyclohexyl acrylate, dicyclopentanil acrylate, 
dicyclopentenylacrylate, 2-ethylhexyl acrylate, glycerol acrylate, glycidyl acrylate, 
Heptadecafluorodecyl acrylate, 2-hydroxyethyl acrylate, ISOBO nil acrylate, 2- 
hydroxypropyl acrylate, ISODEKI sill acrylate, Iso octyl acrylate, laurylacrylate, 2- 
methoxy ethyl acrylate, Methoxy ethylene glycol acrylate, methoxy diethylene- 
glycol acrylate, Octaphloropentyl acrylate, phenoxy ethyl acrylate, Stearylacrylate, 
triphloroethyl acrylate, arylation cyclohexyl diacrylate, 1,4-butanediol diacrylate, 1, 
3-butylene-glycol diacrylate, Ethylene glycol diacrylate, diethylene glycol 
diacrylate, Triethylene glycol diacrylate, polyethylene-glycol diacrylate, 



Dipentaerythritol hexaacrylate, dipentaerythritolmonohydroxypentaacrylate, 
Ditrimethylolpropanetetraacrylate, glycerol diacrylate, Methoxy-ized cyclohexyl 
diacrylate, neopentyl glycol diacrylate, Propylene glycol diacrylate, 
polypropylene-glycol diacrylate, Triglycerol diacrylate, trimethylolpropane 
triacrylate, Acrylamide, aminoethyl acrylate, phenyl acrylate, Phenoxy ethyl 
acrylate, benzyl acrylate, 1-naphthyl acrylate, 2-naphthyl acrylate, bisphenol A 
diacrylate, the diacrylate of the bisphenol A-ethyleneoxide addition product, The 
diacrylate of the bisphenol A-propylene oxide addition product, the monomer 
which permuted 1-5 in thiophenol acrylate, benzyl mercaptan acrylate, and the 
hydrogen atom of these rings by chlorine or the bromine atom -- or Styrene, p- 
methyl styrene, o-methyl styrene, m-methyl styrene, Chlorination styrene, 
bromination styrene, alpha methyl styrene, chlorination alpha methyl styrene, 
Bromination alpha methyl styrene, chloro methyl styrene, hydroxy methyl styrene, 
Cull BOSHIKI methyl styrene, vinyl naphthalene, a vinyl anthracene, What was 
changed into methacrylate, gamma-methacryloxpropyl trimethoxy silane, a 1- 
vinyl-2-pyrrolidone, etc. are mentioned [ all / a part or ] in the acrylate of 
vinylcarbazole and the intramolecular of the above-mentioned compound, this 
invention -- these -- one sort -- or two or more sorts can be used. 
[0049] The development nature after sensitization can be improved by adding 
partial saturation acids, such as unsaturated carboxylic acid, in addition to these. 
As a concrete example of unsaturated carboxylic acid, an acrylic acid, 
methacrylic acid, an itaconic acid, a crotonic acid, a maleic acid, a fumaric acid, 
vinyl acetic acids, or these acid anhydrides are raised. 
[0050] As a binder, polyvinyl alcohol, a polyvinyl butyral, a methacrylic ester 
polymer, an acrylic ester polymer, an acrylic ester-methacrylic ester copolymer, 
an alpha-methyl-styrene polymer, butyl methacrylate resin, etc. are raised. 
[0051] Moreover, oligomer and the polymer which were obtained by carrying out 
the polymerization of at least one kind in the compound which has the above- 
mentioned carbon-carbon double bond can be used. 

[0052] In case a polymerization is carried out, the content of these monomers 



can copolymerize with other photosensitive monomers 10% of the weight or 
more so that it may become 35% of the weight or more still more preferably. 
[0053] As a monomer to copolymerize, the development nature after sensitization 
can be improved by copolymerizing partial saturation acids, such as unsaturated 
carboxylic acid. As a concrete example of unsaturated carboxylic acid, an acrylic 
acid, methacrylic acid, an itaconic acid, a crotonic acid, a maleic acid, a fumaric 
acid, vinyl acetic acids, or these acid anhydrides are raised. 
[0054] In this way, the acid number (AV) of the polymer which has acidic groups, 
such as a carboxyl group, in the obtained side chain, or oligomer has the 
desirable range of 70-140 to 50-180, and a pan. Development permission width 
of face becomes it narrow that the acid number is less than 50. Moreover, if 
developer concentration is made deep in order for the solubility over the 
developer of an unexposed part to fall, if the acid number exceeds 180, peeling 
will occur to the exposure section and a high definition pattern will be hard to be 
obtained. 

[0055] It can use as photosensitive polymer with photosensitivity, or 
photosensitive oligomer to the polymer or oligomer shown above by making a 
photoreaction nature machine add to a side chain or a molecule end. 
[0056] A desirable photoreaction nature machine has an ethylene nature partial 
saturation radical. As an ethylene nature partial saturation radical, a vinyl group, 
an ally I group, an acrylic radical, an methacrylic radical, etc. are raised. 
[0057] The approach of making such a side chain adding to oligomer or a 
polymer has the approach of making carry out the addition reaction of the 
ethylene nature unsaturated compound and acrylic-acid chloride which have a 
glycidyl group and an isocyanate radical, methacrylic-acid chloride, or the allyl 
chloride, and making it to the sulfhydryl group, the amino group, hydroxyl group, 
and carboxyl group in a polymer. 

[0058] As an ethylene nature unsaturated compound which has a glycidyl group, 
metaglycidyl acrylate, glycidyl methacrylate, allyl glycidyl ether, ethyl metaglycidyl 
acrylate, crotonylgryciydyl ether, crotonic-acid glycidyl ether, isocrotonic acid 



glycidyl ether, etc. are raised. 

[0059] As an ethylene nature unsaturated compound which has an isocyanate 
radical, there are acryloyl (meta) isocyanate, acryloyl (meta) ethyl isocyanate, etc. 
[0060] Moreover, as for the ethylene nature unsaturated compound and acrylic- 
acid chloride which have a glycidyl group and an isocyanate radical, methacrylic- 
acid chloride, or an allyl chloride, it is desirable to carry out 0.05-1-mol equivalent 
addition to the sulfhydryl group, the amino group, hydroxyl group, and carboxyl 
group in a polymer. 

[0061] A general photopolymerization initiator can be used together with the 
polymerization initiator which can be exposed to the aforementioned light as a 
photopolymerization initiator. 

[0062] As a concrete example of a photopolymerization initiator, a benzophenone, 
methyl o-benzoylbenzoate, A 4 and 4-bis(dimethylamine) benzophenone, 4, and 
4-bis(diethylamino) benzophenone, 4 and 4-dichloro benzophenone, 4-benzoyl- 
4-methyl diphenyl ketone, dibenzyl ketone and full ~ me -- non, 2, and 2-diethoxy 
acetophenone - A 2 and 2-dimethoxy-2-phenyl-2-phenyl acetophenone, 2- 
hydroxy-2-methylpropiohenone, a p-t-butyl dichloro acetophenone, Athioxan ton, 
2-methylthio xanthone, 2-chloro thioxan ton, 2-isopropyl thioxan ton, a diethyl 
thioxan ton, benzyl, Benzyl dimethyl beam Norian, a benzyl methoxy ethyl acetal, 
A benzoin, benzoin methyl ether, benzoin butyl ether, Anthraquinone, 2-t-butyl 
anthraquinone, 2-amyl anthraquinone, beta-KURORU anthraquinone, an 
anthrone, benzanthrone, dibenzosulfone, A methylene anthrone, 4-azide benzal 
acetophenone, 2, a 6-bis(p-azide benzylidene) cyclohexanone, 2, 6-bis(p-azide 
benzylidene)-4-methylcyclohexanone, The 2-phenyl -1, a 2-swine dione-2-(o- 
methoxycarbonyl) oxime, A 1-phenyl-propane dione-2-(o-ethoxycarbonyl) oxime, 
1, a 3-diphenyl-propane trione-2-(o-ethoxycarbonyl) oxime, 1 - Phenyl-3-ethoxy- 
propane trione-2-(o-benzoyl) oxime, A Michler's ketone, 2-methyl-[4-(methylthio) 
phenyl]-2-morpholino-1-propanone, Naphthalene sulfonyl chloride, quinoline 
sulfonyl chloride, N-phenylthio acridone, 4, and 4-azobisisobutyronitril, Diphenyl 
disulfide, bends thiazole disulfide, triphenyl HORUFIN, The coloring matter of 



photoreduction nature, such as a camphor quinone, 4 bromination carbon, a 
TORIBUROMO phenyl sulfone, a peroxidation benzoin and eosine, and a 
methylene blue, the combination of reducing agents, such as an ascorbic acid 
and triethanolamine, etc. are raised, this invention -- these -- one sort -- or two or 
more sorts can be used. It is added in 0.05 - 10% of the weight of the range to a 
photosensitive component, and a photopolymerization initiator is 0.1 - 5 % of the 
weight more preferably. When there are too few amounts of a polymerization 
initiator, photosensitivity becomes poor, and if there are too many amounts of a 
photopolymerization initiator, there is a possibility that the survival rate of the 
exposure section may become small too much. 

[0063] It is also effective to add an ultraviolet ray absorbent. A high aspect ratio, 
a high definition, and high resolution are obtained by adding the high compound 
of the ultraviolet absorption effectiveness. The organic system color which has a 
high UV absorption coefficient in [ wavelength ] 350-450nm is preferably used 
also by in what consists of an organic system color as an ultraviolet ray 
absorbent. Specifically, azo dye, an amino ketone system color, xanthene dye, 
quinoline dye, an amino ketone system color, an anthraquinone system, a 
benzophenone system, a diphenyl cyanoacrylate system, a triazine system, a p- 
aminobenzoic acid system color, etc. can be used. Also when it adds as an 
extinction agent, since an organic system color can lessen the fall of the insulator 
layer property by the extinction agent without remaining in the insulator layer 
after baking, it is desirable. An azo system and a benzophenone system color 
are desirable also in these. The addition of organic dye has desirable 0.05 - 5 
weight section. At 0.05 or less % of the weight, since the insulator layer property 
after baking will fall if the addition effectiveness of an ultraviolet-rays extinction 
agent decreases and 5 % of the weight is exceeded, it is not desirable. It is 0.05 - 
1 % of the weight more preferably. If an example of the addition approach of an 
ultraviolet-rays extinction agent which consists of an organic pigment is raised, 
the solution which dissolved the organic pigment in the organic solvent 
beforehand will be produced, and the approach of drying will be raised after 



mixing a non-subtlety particle into this organic solvent in addition to the approach 
of kneading it at the time of paste production. The so-called particle of the shape 
of a capsule which carried out the coat of the organic film to each particle front 
face of a non-subtlety particle by this approach is producible. 
[0064] In this invention, the metal and oxides which are contained in a non- 
subtlety particle, such as Pb, Fe, Cd, Mn, Co, and Mg, react with the 
photosensitive component contained during a paste, a paste gels for a short time 
and there is a case where it becomes impossible to apply. In order to prevent 
such a reaction, it is desirable to add a stabilizing agent and to prevent gelation. 
As a stabilizing agent to be used, a triazole compound is used preferably. As a 
triazole compound, a benzotriazol derivative is used preferably. Also especially in 
this, benzotriazol acts effectively. If an example of the surface preparation of the 
non-subtlety particle by the benzotriazol used in this invention is raised, after 
dissolving the benzotriazol of a predetermined amount in organic solvents, such 
as methyl acetate, ethyl acetate, ethyl alcohol, and methyl alcohol, to a non- 
subtlety particle, it will dip into a solution for 1 to 24 hours so that these particles 
can fully dip. The particle which it seasoned naturally under 20-30 degrees C 
preferably, and the solvent was evaporated after dipping, and performed triazole 
processing is produced. The rate (a stabilizing agent / non-subtlety particle) of 
the stabilizing agent used has 0.05 - 5 desirable % of the weight. 
[0065] A sensitizer is added in order to raise sensibility. As an example of a 
sensitizer, 2, 4-diethyl thioxan ton, an isopropyl thioxan ton, 2, 3-bis(4- 
diethylamino benzal) cyclopentanone, 2, a 6-bis(4-dimethyl AMINI benzal) 
cyclohexanone, 2, 6-bis(4-dimethylamino benzal)-4-methylcyclohexanone, A 
Michler's-ketone, 4, and 4-bis(diethylamino)-benzophenone, A 4 and 4- 
bis(dimethylamino) chalcone, 4, and 4-bis(diethylamino) chalcone, p- 
dimethylamino thinner millimeter DENINDANON, p-dimethylamino benzylidene in 
DANON, 2 -(p-dimethylamino phenyl vinylene)- Iso naphth thiazole, 1, a 3-bis(4- 
dimethylamino benzal) acetone, 1, a 3-carbonyl-bis(4-diethylamino benzal) 
acetone, A 3 and 3-carbonyl-screw (7-diethylamino coumarin), N-phenyl-N-ethyl 



ethanolamine, N-phenyl ethanolamine, N-tolyl diethanolamine, N-phenyl 
ethanolamine, Dimethylamino isoamyl benzoate, diethylamino isoamyl benzoate, 
3-phenyl-5-benzoyl thio tetrazole, 1-phenyl-5-ethoxycarbonyl thio tetrazole, etc. 
are raised, this invention -- these -- one sort -- or two or more sorts can be used. 
In addition, there are some sensitizers which can be used also as a 
photopolymerization initiator. When adding a sensitizer to the photosensitive 
paste of this invention, the addition is usually 0.1 - 10 % of the weight more 
preferably 0.05 to 10% of the weight to a photosensitive component. If there are 
too few amounts of a sensitizer, the effectiveness of raising photosensitivity will 
not be demonstrated, but if there are too many amounts of a sensitizer, there is a 
possibility that the survival rate of the exposure section may become small too 
much. 

[0066] Polymerization inhibitor is added in order to raise the thermal stability at 
the time of preservation. As a concrete example of polymerization inhibitor, the 
monoester ghost of a hydroquinone and a hydroquinone, an N-nitroso 
diphenylamine, phenothiazin, a p-t-butyl catechol, N-N phenylnaphthylamine, 2, 
6-G t-butyl-p-methyl phenol, do RANIRU, pyrogallol, etc. are mentioned. When 
adding polymerization inhibitor, the addition is usually 0.001 - 1 % of the weight 
during a photosensitive paste. 

[0067] As a concrete example of a plasticizer, dibutyl phthalate, dioctyl phthalate, 
a polyethylene glycol, a glycerol, etc. are raised. 
[0068] An antioxidant is added in order to prevent oxidation of the acrylic 
copolymer at the time of preservation. As a concrete example of an anti-oxidant, 
2,6-di-t-butyl-p-cresol, Butyl-ized hydroxyanisole, 2, 6-G t-4-ethylphenol, 2,2- 
methylene bis - (4-methyl-6-t-butylphenol), 2,2-methylene bis - (4-ethyl-6-t- 
butylphenol), 4 and 4-screw - (3-methyl-6-t-butylphenol), 1 and 1, 3-tris - (2- 
methyl-6-t-butylphenol), 1,1, 3-tris-(2-methyl-4-hydroxy-t-buthylphenyl) butane, 
Bis[3 and 3-screw-(4-hydroxy-3-t-buthylphenyl) butyric acid] glycol ester, dilauryl 
CHIOJI propionate, triphenyl phosphite, etc. are mentioned. When adding an 
antioxidant, the addition of the addition is usually 0.001 - 1 % of the weight during 



a paste. 

[0069] An organic solvent may be added to the photosensitive paste of this 
invention to adjust the viscosity of a solution. As an organic solvent used at this 
time, the mixture of organic solvents containing one or more of sorts of these 
[ methyl cellosolve, ethylcellosolve, butyl cellosolve, a methyl ethyl ketone 
dioxane, an acetone, a cyclohexanone, cyclopentanone, isobutyl alcohol, 
isopropyl alcohol, a tetrahydrofuran, dimethyl sulfoxide, gamma-butyrolactone, a 
bromobenzene, a chlorobenzene, dibromo benzene, a dichlorobenzene, a 
BUROMO benzoic acid, a chloro benzoic acid, etc. and ] is used. 
[0070] The refractive index of an organic component is a refractive index of the 
organic component under paste at the time of exposing a photosensitive 
component by exposure. That is, when applying a paste and exposing after a 
desiccation process, it is the thing of the refractive index of the organic 
component under paste after a desiccation process. For example, after applying 
a paste on a glass substrate, there is the approach of drying at 50-100 degrees C 
for 1 to 30 minutes, and measuring a refractive index etc. 
[0071] Measurement of the refractive index in this invention has desirable 
ellipsometry method and V-block bend method which are generally performed, 
and measurement is exact when carrying out on the wavelength of the light to 
expose checks effectiveness. It is desirable to measure with the light of the 
wavelength in the range of 400-900nm especially. Furthermore, refractometry 
(466nm or 488nm) is desirable. 

[0072] Moreover, in order to measure the refractive index after an organic 
component carries out a polymerization by optical exposure, it can measure by 
irradiating the same light as the case where an optical exposure is carried out 
[ be / it / under / paste / receiving ] only at an organic component. 
[0073] A refractive index may become 1.6 or more and the glass particles which 
contain the bisumuth oxide which can burn on a glass substrate, and lead oxide 
10% of the weight or more need to make the refractive index of the organic 
substance high in this case. 



[0074] In this case, it is effective in a raise in a refractive index to use the 
compound which needs to introduce a high refractive-index component into an 
organic component, and has a sulfur atom, a bromine atom, an iodine atom, a 
naphthalene ring, a biphenyl ring, an anthracene ring, and a carbazole ring in an 
organic component 10% of the weight or more. Moreover, high refractive-index- 
ization can be performed by containing the benzene ring 20% of the weight or 
more. 

[0075] An organic component can be formed into a high refractive index simpler 
by containing a sulfur atom or a naphthalene ring 10% of the weight or more 
especially. However, since the problem that photosensitivity falls will occur if a 
content becomes 60% of the weight or more, it is desirable that it is the range 
whose sum total content of a sulfur atom and a naphthalene ring is 10 - 60 % of 
the weight. 

[0076] It is effective to use the compound which has a sulfur atom and a 
naphthalene ring in a photosensitive monomer or a binder as an approach of 
introducing a sulfur atom, a bromine atom, and a naphthalene ring into an 
organic component. As a monomer containing a sulfur atom, the compound 
shown by the following general formula (A), (B), or (C) is mentioned to 
intramolecular. R in a structure expression shows a hydrogen atom or a methyl 
group. 
[0077] 
[Formula 1] 
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Moreover, that to which the sensitizer has absorption on exposure wavelength is 
used. In this case, since a refractive index becomes extremely high near the 
absorption wavelength, the refractive index of an organic component can be 
improved by adding a sensitizer so much. As an addition of the sensitizer in this 
case, it can add 0.5 to 10% of the weight during a paste. It is 1 - 6 % of the 
weight more preferably. 

[0078] With 3 rollers or a kneading machine, to homogeneity, mixed distribution 
is carried out and a photosensitive paste usually produces them, after preparing 
various components, such as a non-subtlety particle, an ultraviolet-rays extinction 
agent, photosensitive polymer, a photosensitive monomer, a photopolymerization 
initiator, a glass frit, and a solvent, so that it may become a predetermined 
presentation. 

[0079] Although the viscosity of a paste is suitably adjusted by addition rates, 
such as a non-subtlety particle, a thickener, an organic solvent, a plasticizer, and 
a suspending agent, the range is 2000-200,000cps (centipoise). For example, 
when performing spreading to a glass substrate with a spin coat method, 2000- 



5000cps is desirable. In order to apply once with screen printing and to obtain 
10-20 micrometers of thickness, 50,000-200,000cps is desirable. When using the 
blade coating-machine method, the die coating-machine method, etc., 2000- 
20000cps is desirable. 

[0080] Next, although an example which performs pattern processing using a 
photosensitive paste is explained, this invention is not limited to this. A 
photosensitive paste is applied to complete spreading or a partial target on a 
glass substrate, the substrate of the ceramics, or the film made from a polymer. 
As the method of application, general approaches, such as screen-stencil, a bar 
coating machine, a roll coater, a die coating machine, and a blade coating 
machine, can be used. Spreading thickness can be adjusted by choosing the 
count of spreading, the gap of a coating machine, the mesh of a screen, and the 
viscosity of a paste. 

[0081] When applying a paste on a substrate here, in order to raise the adhesion 
of a substrate and the spreading film, surface treatment of a substrate can be 
performed. As surface-preparation liquid, a silane coupling agent, for example, 
vinyl trichlorosilane, Vinyltrimetoxysilane, vinyltriethoxysilane, tris-(2- 
methoxyethoxy) vinylsilane, Gamma-glycidoxypropyltrimetoxysilane, gamma- 
(methacryloxypropyl) trimethoxysilane, gamma (2-aminoethyl) aminopropyl 
trimethoxysilane, gamma-chloropropyltrimetoxysilane, gamma-mercapto 
propyltrimethoxysilane, gamma-aminopropyl triethoxysilane, etc. are an organic 
metal, for example, organic titanium, or organic aluminium, an organic zirconium, 
etc. What diluted the silane coupling agent or the organic metal with an organic 
solvent, for example, ethylene glycol monomethyl ether, ethylene glycol 
monoethyl ether, methyl alcohol, ethyl alcohol, propyl alcohol, butyl alcohol, etc. 
to 0.1 - 5% of concentration is used. Next, when [ the surface treatment of is 
possible by drying for 10 - 60 minutes at 80-140 degrees C after applying this 
surface treatment liquid to homogeneity on a substrate by a spinner etc. ] it 
applies on a film, after sticking on the case where the following exposure process 
is performed after drying on a film, and glass and the substrate of a ceramic, 



there is a method of performing an exposure process again. 

[0082] By applying the photosensitive paste of this invention on polyester film etc., 

the photosensitive green sheet used for a circuit ingredient or a display can be 

obtained. 

[0083] After applying, it exposes using an aligner. Although the approach of 
carrying out mask exposure using a photo mask is common so that exposure 
may be performed by the usual photolithography, in the case of this invention, 
the approach of carrying out direct writing exposure using light laser etc. can also 
be used suitably, without using a photo mask. 

[0084] In this case, semiconductor laser, light laser, etc. can be used as the light 
source. Since an Ar ion laser etc. can be used and a photo mask is not used as 
light laser, the trouble resulting from a mask can be controlled. 
[0085] When carrying out mask exposure, the mask to be used selects either a 
negative mold or a positive type according to the class of photosensitive organic 
component. As an aligner, a stepper exposure machine, a pro squeak tee 
exposure machine, etc. can be used. 

[0086] A pattern configuration can be improved by preparing an oxygen screen in 
the applied photosensitive paste front face. As an example of an oxygen screen, 
films, such as film, such as PVA and a cellulose, or polyester, are raised. 
[0087] After concentration applies to homogeneity on a substrate the water 
solution which is 0.5 - 5 % of the weight by approaches, such as a spinner, by 
drying for 10 - 60 minutes at 70-90 degrees C, the formation approach of the 
PVA film evaporates moisture and is performed. Moreover, since it will be 
smeared as an insulator layer, a sex will become good and evaporation will 
become easy if little addition of the alcohol is carried out into a water solution, it 
is desirable. The still more desirable solution concentration of PVA is 1 - 3 % of 
the weight. If it is in this range, sensibility will improve further. As for sensibility 
improving by PVA spreading, the following reason is presumed. That is, in case a 
photosensitive component carries out the photoreaction, if there is oxygen in air, 
it will be thought that the sensibility of photo-curing is blocked, but since 



excessive oxygen can be intercepted if there is film of PVA, it is thought that 
sensibility improves at the time of exposure. 

[0088] When using transparent films, such as polyester, and polypropylene, 
polyethylene, there is also a method of sticking and using these films after the 
photosensitive paste after spreading. 

[0089] After exposure, although negatives are developed using the solubility 
difference over the developer of a sensitization part and a non-exposing part, it 
carries out by dip coating, the spray method, and the brush method in this case. 
[0090] The organic solvent which can dissolve the organic component under 
photosensitive paste can be used for the developer to be used. Moreover, water 
may be added in the range in which the solvent power is not lost by this organic 
solvent. When the compound which has acidic groups, such as a carboxyl group, 
during a photosensitive paste exists, negatives can be developed in an alkali 
water solution. Although metal alkali water solutions, such as a sodium hydroxide, 
a sodium carbonate, and a calcium-hydroxide water solution, can be used as an 
alkali water solution, since having used the organic alkali water solution tends to 
remove an alkali component at the time of baking, it is desirable. 
[0091] A common amine compound can be used as organic alkali. Specifically, 
tetramethylammonium hydroxide, trimethyl benzyl ammonium hydroxide, 
monoethanolamine, diethanolamine, etc. are mentioned. The concentration of an 
alkali water solution is usually 0.1 - 5 % of the weight more preferably 0.01 to 
10% of the weight. It is [ a possibility of a fusible part not being removed if alkali 
concentration is too low, but making the pattern section exfoliating when alkali 
concentration is too high, and making a non-fusible part corroding ] and is not 
desirable. Moreover, as for the development temperature at the time of 
development, it is desirable on production control to carry out at 20-50 degrees C. 
[0092] Next, it calcinates with a firing furnace. Although a firing environments and 
temperature change with classes of a paste or substrate, they are calcinated in 
ambient atmospheres, such as nitrogen and hydrogen, among air. As a firing 
furnace, the firing furnace of a batch type and the continuation mold firing furnace 



of a belt type can be used. Burning temperature is performed at 400-1000 
degrees C. When carrying out pattern processing on a glass substrate, it 
calcinates by holding for 10 - 60 minutes at the temperature of 520-610 degrees 
C. 

[0093] Moreover, 50-300-degree-C heating process may be introduced for the 
purpose of desiccation and a preliminary reaction into each process of the above 
spreading and exposure, development, and baking. 
[0094] 

[Example] An example is used for below and this invention is concretely 
explained to it. However, limitation is not carried out for this invention to this. In 
addition, especially the concentration in an example and the example of a 
comparison (%) is weight % unless it refuses. 

[0095] The example created the photosensitive paste which consists of a non- 
subtlety particle and an organic component. It dissolved first, heating each 
component of an organic component at 80 degrees C, and the creation 
procedure added the non-subtlety particle after that, and created the paste by 
kneading with a kneading machine. Viscosity adjusted "Boil the amount of 
solvents." The amount of solvents (gamma-butyl lactone) was adjusted so that it 
might become 10 - 40% during a paste. 

[0096] Next, after applying by multiple-times spreading by screen printing on the 
soda glass substrate of 30cm angle, or a quartz-glass substrate so that it may 
become the spreading thickness of 100 micrometers, it dried at 80 degrees C for 
30 minutes. 

[0097] Next, scan exposure was performed using 488nm water-cooled Ar ion 
laser (GLG3028 by NEC Corp.). The pattern was set up so that the septum 
pattern formation of the shape of a stripe in pitch 300micrometer, the line breadth 
of 100 micrometers, and a plasma display might become possible. The cure was 
performed at 80 degrees C after exposure for 30 minutes. Then, negatives were 
developed by being immersed in 1% water solution of a sodium carbonate. 
[0098] Furthermore, after drying the obtained glass substrate at 120 degrees C 



for 1 hour, baking was performed at predetermined temperature for 1 hour. About 
20% of contraction arises by baking. 

[0099] Evaluation observed the pattern configuration (line breadth [ of about 80 
micrometers ], height [ of about 80 micrometers ], and pitch 300micrometer is a 
target) by electron microscope observation. When the good configuration was 
acquired, it evaluated by making into x the case where the good configuration is 
not acquired by O, lack, etc. 

[0100] Moreover, the refractive index of an organic component adjusted only the 
organic component under paste, and measured about light with a wavelength [ in 
25 degrees C ] of 488nm by the ellipsometry method after spreading and a 
desiccation process. The paste presentation shown in an example is a 
presentation at the time of an exposure process (after a desiccation process). 
The presentation before desiccation is the presentation ratio of front Naka except 
the amount of gamma-butyl lactone which is a solvent being 15% during the 
paste. 

[0101] Pattern creation was performed using the photosensitive paste of the 
presentation shown in an example 1 and two table 1. Baking was performed at 
560 degrees C. 
[0102] 
[Table 1] 
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The abbreviated name of front Naka is shown below. 

[0103] (The figure in the structure of a polymer 1 shows the configuration mole 
ratio of each monomer) 

TMPTA :trimethylolpropane-triacrylate BMEXS-MA: [Formula 2] 

ch 3 CH 3 
H 2 C=C~C-S-CH 2 CH 3 SCH 2 ? J H 2 CSH:CH 2 C-S-C-C=CH2 



Erythrosine : [Formula 3] 




IGC261 : [Formula 4] 
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Gamma-BL : gamma-butyrolactone polymer 1 : [Formula 6] 
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[0104] 

[Effect of the Invention] With the photosensitive paste of this invention, a high 
aspect ratio and highly precise pattern processing is attained. By this, thick films, 
such as a display and a circuit ingredient, and highly precise pattern processing 
are attained, and improvement in minute nature and simplification of a process 
are attained. 

[0105] Especially, the septum of a highly precise plasma display panel can be 
formed simple. 



[Translation done.] 
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K 

[IMII 1 0 ] b *«l«Sf«W/ffN 

1 i*«^W±^f/r^N 2 fc WILT, ifeSSrififc 
-r^-xb^fflv^;fc^#©fc-tslf*iM icon's* 
tt^-x b . 

0. 0 1<N1-N2<0. 07 
[ff*if 1 1 ] XyXiMiTt Lt, 1M&S#3 5 
0-6 00 X;c9# 7*«StS? d f: -f 5 

[ff*if 1 2] HyXmtTtLX, BtftfX^X. g£ 
Itilio 3 KbhlWMZ^L. ^co^mco^ 

mp 5-50 mmxm'yxwn^-zm^ z. t 
s it *n 8 b . 

■&#U ^o#ir*^fW3-2 0fi*%o^7xit 

bo 

[ff*lfl4] ^XftS^fcLT. fli««1^6 

0-90x1 o~Te>tf7Zffl&=F*m^zk£ffl6kt 



-f h imii 8 b „ 

[ff*if l 5] T5X-?tVxtW w^-yMC 
fflus d t HfSfc-f Sift&S l c9M£^-x b . 
[»0tl«fFJ] 
[00 0 1] 

7.7° W . 7°5X-7Tb'b'XMHErTVX7 0 H , |:(itfe 
[0002] 

[00 03 ] A>y^-^>^i|BK>7°5X-7T 
JltS^olTX^^ bitTv^-yjDX^T't i>« 

[0004] mmmm^^-yt^mom 

^ U - y EPffliiff vv w - y«tl =Sr^ t ^ 

[000 5] i<0RWI*iSfi'tS*ffif:Lr, 75X7 
T 4 *7°W <7>#lfCli. 1 -2 96 5 34^ 

IS. ^ffl¥2 - 1 6 5 5 3 8#&flL 5-342 
9 9 2^fg-C1i, b ^ffll^T 7 * b U V 

^77 imt&mfthimfim&tix^h. 

«' 8 0 /xm * a i § X o tcW-frco h CO £ -A" ^ - y MXt 
a»Ec?)Jpng (x^ u-yepffl ■ B3t ■ 3S 
ft) ^i^fc-f S^ft, JMti^^&XMtfh^tz.. 
[00 06 ] tfz, - 1 6 5 5 3 8^fgT" 

« . aattt^-x b ^ is^a±t 3 — r ^ y ^ Uzm. 

1f&ti\ Wffi¥3 ~ 5 7 1 3 8^fBT1i, 7*M/y 

x bii<7)?it;!M#;^-x b zimLxvmsmfcth 
»aasiati4. ^ gH^4 - 1 0 9 
5 3 6^#tii, maffitm? 4 )VJ±*m^xmm£ 
"Bm-hummm^tix^h, LfrL%&t>* ■iti?? 
co^rnxn . w? a ;bi.^7 * b v i?x b h v ^(i^r 
H7 ^ j^st -r -s ^fetxis^mx. s t v ^ 

mmzn&izum-oxv^vK ttz. mmsix%<. 

hhtKmmb mmco mm^fc i> . 

[0007] mmn^mxn. 1 c ^^gt- 

^5t<7>^), i|«T"«. x7U-yEPffl^^ 0 y^y^'t; 
i 5 ^ - y ffM^T^^T u I, tz . M^/M 
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[0 0 08] 

[0 0 09] ^ISH. ^-x b ^^flj Ifdk. Mitt 
[0 0 10] 

mizMmftt-tmym^-xbizx^xffi&zii 
[ o o 1 1 ] rat, aaifitt^-^htf^^riSBS^J:^ 
m^^mmx^wm ■ mimmi, mrx^? b 

[0012] ^mcomft&^-X bit, 7 fid' y A * 

L=5rw 7 * b U V ^9 7 - , o t 9 , ffBRafe&^ffi 

jLTS £ . 
[0 0 13] 

TtttOfSfiSc^t J: h 7* b U y^5 7 -fcffl W« 

^in^^s^fi^r^M^ mirth -i ttct-^T. ni 

[00l4]^-xf fpco^mWfi^co^mi 6 0— 
9 5fi*%. §£>fc«. 7 0-9 5fiM%-C£>£^i:# 

[0 0 15] 

@3\M^£^tf^l» : 5-4 0fi:t§P 

i«ST : 6 0-9 5fi*gP 

^II^il^SS^^M'J : 0.0 5-5**^ 

oH£0. HIT. iOtfit<(i, 0. 0 7ETRrt 



[0016] § ttti, mM^-xb^mmmn^ 

-0. 03<N1-N2<0. 07 

i i 9&it<(±. -0. 0 1<N1-N2<0. 07T" 

[0017] LTtt, Wfeil 

imizm£n%^&. f]7x, t7?7^^ (r;^ 
lw mz* a m$Am. ^mwm*ti\rr)v$- 

- y COB®. . m lz 7 =y X VrV X 7° V A ^7° v X V T b 

vxmr? < xtva mmmmzn £ L<m*t>ti 
[oois] iWif^Sfglt imiiottl 

;<;?-ycomm%mLxmim&£>\ 5osM%m- 

S#0. 1 — lOjum, 10fi*%S^fI^0. 4-2 
^tm, 9 0S*%S^fS^'4-l OjumCD^X^L 

[ o o 1 9 ] ttz, mmsm?b ix, mwmvrch 
mmmm^m^&ztttzX'ox . mrx^bm 
^-y-yy-mrnxfoz,* Kmmt. mmmo 
mm%a±.xh mit u\ &*)#ti< 
w?m. 5~4jum, immmo. 5—1. sm^ / 

g. Jv]!)B^<)0||4|ft"..J4h-r.?)^ 

[00 20 ] mMMWimz&^X . WMh 

i < nmmmmm^-tm^m^xh 0 , m^m 
mmizio^x. mi, mmtLxwmzti&. 
[0021] ryX-i^jxrvA^ryX-trbvx 

LX. miit&mtf3 5 0-60 0 o C^^'7Xft&T& 
6 0SM%I4Ji#tffc«ei i ^fflV^ d t ^'if £ L 

[00 22 ] 4 3 6 n m0^4tT''^3tfl3§$* ( 3 m 
mJJ^) ff5 0%£l±_<7)tf7 X£fMlX%t>tlfz#7 

[00 23 ] ifc. M^;S«#7^c^ 0 ^4it§ 
UStP^fW^ 0-9 oxio-', 
6 0-90 X 1 O-'^Xfilf^^S 

[0024] ^^XES^^OffiEgfc LTtt, ^tS* 

f a 3 - 6 o mAx^mmxti^i- &z\t&#ti<. 3 
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[0 0 2 5] fM^^3S«5-5 Ofi*%^|gHT'ffi^ 

£> £ i: l> . 5 0 £jtg;i 5 1 #7^^c£tt 

[0 0 26] IHfct**^ SKfcSft, SHtUiK^A. |g 
A^bU^A. IM^U^A^-^SK I8ffi£ 

hff yX^-X V Z k 5 . 5 0**%£jH 

5 0^ftV^«,^x£ffli^,:: biz. ^-X M) 
# v b *yA yffM^* b'vM&tffo h . 
[0 0 27] Mb'X7X^ti*'51«)i!tJ: LT(±. 

IKfct"*^ 5-5 0fi:tgtf 

ItfBi* 3-6 OSMil 

Itfbfc^* 5-5 0Mi5 

^fflfiS £#tf i> £ 5 0 fiM%£Lt*^rt4 £ i: 

U\ 

[00 28] b Z 6X\ H&teimtfcb txm^tii 
tfyXli. 1. 5-1. 9@«^®l)f4sS:WLTV^. 

i\ -^&^«*ojgf/r*(i: l ■ 4 5-1. 7Xfo 

mmmi^^msmit 1 . 5-1 . 7t-r 

5 i b 1 i 0 , t *S^og^^S^$ 

5 . L< (±, Miff* 1 . 5 5-1. 

6 5 t-t 5 t {z j o t , ^nfcft^mmmmffih 
fibs* 1 **. 

[0 0 2 9] IHfc'J^A, IKfc^bU^A, iUbfry 
^Af07;^ U A^lM^lfC' 3-20 SM% 

^-f 5 X? mm- ^fflv ^ s ; f: t i o t . 

< , #7Xco¥-i5mftm$:i&< -t& Z b tfX^&tztb. 

^wm k (Dm^m^A^ <-t&zb . r 

S^l^fefcti. 2 0fiM%lilT*« t<, «t"5*F* 
[ 0 0 3 0 ] fttz* T)Vf] U^MO^T"(±iiltU^-^A 

imm^A<^mmxh mm* mmxz t z 
tt?t>. Twv&mm®!ie>*x'i>. Mikv^&k 



wntA u ^j±comii?j^mx3b& „ 

[00 3 1 ] ^^IS*. ^7xaK±t;M^#(t^Tt^ 
ftWam^WL, ¥%Jffil/f^£ 1 ■ 5-1 . 7t-tS 
Z k &X^ . im&ft k OJgf/r^£/hS < thZki? 

[0032] ^ti ; 0 ^Siltb"x^x^#irt-i>^7xa 

Iftt'xvx^i ofi*%lil±^tf^7Xfjt&^(i. JS 

b'J^A. S-ftU^A, K^'J^A^t-fOT/^U 

ikmomimkMim^Mit^x-t^itimi-h zuz 

[00 33 ] S-ftT^S-^ 

A. IMI^^D^A. il^^^^A. WHk^y^i/i} 
a. Hftf-^y, S^W D \ m 
fciWtT/PS-^A, BK^^U^a, Kflas»*iR9irt 

«3 0fi*%lilTt"$> , 9. ^ii^O-ir^M^ft 
^5 0S*%lilTT'S>So 

[0 0 34] ifc, *^0J^ffl^^^S*MS^ 

^L^'6 0 0°Clil±<7)^9X^^-fe9 5 -/ 
^ ^ilffif ^ 4 0 fi*%IilT^iEHT-^SD 

#0. lfilT. 0. 0 5 

[00 3 5 ] HMfl, iftt;^lS«£ffl^l>/i 

^y^-yt^m^hZkifiXt&tzfo, SftR-fkiUK* 6 
0 0rOT^I>^^'|ffi<, WStLT, Ht7/^ 
- r 7A«#^M^2 5-7 5fiM%gStt-|>-fctJ: 

[00 36 ] ^BJtfcftSfcS^e^OiS^iJS 

it. ^v^mzi.miozkifix%h. imt&wak 
m^-xhzmmLtzmz. mm-hwmxm^ 
■fhzktm^mt-thi.ximxhh. 40 

0-9 0 0 nmCnmW^W.M^Xm^tl ZkMIt 
L\\ 46 6nmit<(±4 8 8nmT"OJS 

[0037] a^o^MBI^^ ^Jtrfl. ^tCii 

x. mmk^r^-y^zm^thzk^x%h. mi 

(f. S3te'ffi^--Xb c t3tHfeO#M®'ft!fl5& 1-1 OS 

mx^tiZk^zx-ox. m&w^-yzmm-hzk 

[0038] ^^tfflV^HfetOAMS^h LT, 
Cr, Fe, Co. Mn, C u<7)@ilt,feOF*l. ^< k 
him. %-t L<iZ3mJ±*1ztsZb££^X. Mfe 
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[ 0 0 3 9 ] 3 4>fc, Sfel^K^ #, H^t^fe 
[0040]Jfc, *^tffl^^ixl>««i^ i: L 

m% h mmmm^zmLx , -e ti^ti<ommm^ o . 

UXly 0. 0 5 J^TTfe ft.SH 

[004 1 ] *^BJtfc^-Cffiffl§^ll.*«)iSc^h(i. 

[0042] *ffi^tfflV^jSS3tett^-X MdILt 

[0043] iSBttt* SBfltt'J 

, U -e-tf) a *>4>& < i: h 1 ffiB*» ® 

m. m^m±m. wm. mm, ^mmm. mm± 

[0044] xmuz&^xn. *Iffltl,Zt&/£t&n-& 

mtmimmt Lx^-r&« mmizmmm* 

s ; t i> . jzmmzvmm^mj xytmtx 

tz^vyyim t Mitm t com^-sh-vtz & o , f- 9 j 
■ty. §k7)/-yi%{k. mmmim. ^y-rv-iv 

tM 5 ^/-/k N - 7 x -/y?" U >- y , y*7 'J -^3 
7 K-^i,fif«7y*/«I^< 1 & 1 , 

s^gtcjtEtT. 3-ii?7'jy, y7~yfeiL 

fS^O±MSfeS^ffl^l>;t^'T"#, (ft) y-XAy 
-ttJiSOWMl 9 8 6^1 Oj^P. 5 6-5 9 1 

^tixv^m^mmmm^3 - 111402^ 

#^P3 - 1 7 9 0 0 3"t&#, #^¥3 - 8 0 2 
5 l^iL W7 - 1 1 4 1 7 6#£flL Iif6 
- 6 7 4 1 4#&f8, 6-674 2 5#&#BKjS 

[0045] mfttej&ftt ixa. m-mim^h^b 



(a) ft^-wzmmm^HZ 1 oRh^rrswtitt^ 

( B ) 5f#Ky'TV'^^ ?§«7yb-ft;^k 
Any y-fb-^FSrif^i^tt'ft^^-^^rrs io 
( c ) vtv'&t 5 y fc */^r^ft b t y)«^j% 

[0 04 6] ifc, MWSOtOfcLTtt, 

( D ) >*rVfl:^B9^*M8Ja^SB!i: »3 y7V -y 7 

(E) ^yyy'TVlJlSWJv-A^ y^"-fc$g 
^f/y-i, 2-y'ry'F-5-x^7 ; rySixxf-;L' 

[0047] ^wmz&uxm^&m$m.mft\±, ±e 

t lt, mmmi^bM^ixMimzm^&zttfxz 

[oo48] &fflitj-?-b ixn. m-mm& 
m^i^ti^mx, t^mmmbLx. * 

j-lVTWls-Y. xf-^T^UU-h, n-7°nb°;l/ 
T^UU-h. >fy7nt^'Jl'-N, n-7'^-;I/ 
T^yp-K sec-7f;l/7^'Jl/-b, sec- 

f*t\/79 u b , -f y - 7'^/t-r? y b , t e 

ru/i'T^uu-h. <y^r^y^-b, y> 
sot f- 7 ^ y P - h , fh * ^ v y u y 7" y 3 
-/i/r^yy-K y^o^y/i/r^yi^-b, yy 

yy-b, 2-x^^y;yr^yy-h, ^U-fen 

-;i/7^ y y- b , /y yi/ivr? y u-n , >\t^t 

*7nnf^7?'J 2-h Fo^yxf;k7 

rnt^T^UU-h, ^Vf^y^^'JWh, -Y 
yt^W^'Jy-b, ^^'J^'Jy-b, 2- 
y< b^yiW^'J l"— K ^ h^yx^l^y^yr? 
—)VT2V\/—Y. y< h^fyyxfyy/yn-^^ 
yy-h. ^^7on^yf^7?UI/-b, 7x7 
^^x^T^yy-b, ^rTU^T^UU-h, b 
ij7nnif;l/7^"Jy-b, 7 VMYJy? oMy/l^ 

i/'T7 ] Ji<—h. i, 4-7"^yy>j--;i/y7y ? yy- 

1, 3-7"fl/y?"'j3-/ky7^'jy-b. xf 
UV^U 3—^*7^ 'J K y'x^i^y^yr?-;!/ 
y'7y* y y- b , by x^-l^y^" y a~)Vi?T9 U y- 

h, ^yxfyy^yn-zi/yY^yy-b, yxy^ 
x y x y b -;y^-y-7 ^ y y- b , yxynyxy 
b-/ytyt bn^y^.y^7y y y-b. y'by^f- 

n-^nA'yf b 57^ U y — b . ^'J -fen— ;py'7 

^yy-b, y< b^y-fty^n^y/L-yr^yy- 
b. t^yf /P/y 3-^y?7 y y- f , rntry 
y^U -3~-i\,i?T9 'J y- b . *°y 7nh°y y^'y a- 
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b y y f-n— /l^n^y b y 7? U y- b , VjVT 

K 7xy^yxf^yi/-b, ^y^r? yy 

-/kA-x^yy^lM Mtitlft«y7^ yy-K 
b'^7x7-;i/A -Tntryy^-yM VHM^'JT 

ft7i7-^ l Jl/-b, ^yyVk* 

/^7°yy7?y y-K ifc, ^t^wo/klt 

ty?- fct<li, x^yy. p-y^-/kx^yy. 
o-y^/yx-^yy, m-yf/wfvy, JSS-ffcyf- 
yy s %m\L?^vy, ff-yf/wfi/y, *a*-ft;a 
-yf;Wfi/y, JiS-fka-y^/kx^y. ?on 
yf;l/7fi/y, b Fn^f y^f l/y, fj^v 
smf-jvxf-vy, b_;i/f7^i/y, b"-/i-ryf7 
•fey, b':^#;w^/-/k fcitx, ±iEffc£ft<z>#7- 
|*K07? U V- V L < fctt^T *y ') 

h i <0, r-*99V y 7° n b°;l b y y h 

Jfyy7y, l-h'^-2-trn'J Fy&£W{f£> 

[0049] ^tUIiW;, ^ftttXf^^yi^^tt 

z. t ■§> . ^laffi^/t-^yKoftftewjt lt 
ym. ^w^k, y?;m. t*-/t#ijL ^ti^ti 

[ 0 0 5 0 ] yf-t LT(4, iKU b-/yT/HJ- 

;k *?y t^7*^-9-/i/. yy?y^@§xyf7y*£- 

y^^'J/Uxxr/l/Sl^ft, a-yf-zy^yyS 

7>;y* ? ? y y- n ffifli^r zwmbtih . 
[0051] it, ff}i^M»-M«~SI^^*f-|. 

y 7- £ fflv ^ ^ t *«f # s . 

[0 0 52] S£-f Sift, Ztl$><?)* yv-«fr** 
# 1 0 Si%JiLh , $ t tif £ L < 3 5 SM%Rht 

T"^ !> . 

[0053] fts^-rs^ey v-t LTii, ^iMJ^/t- 

i»Ltr £ t ^t- # h . ^®ft^;y^>Bt^ 

y^ygg. ?n|-y§L -eWy», 7-?/H§. h'-;l/ 
[ 0 0 5 4 ] ; 5 LTf#A>^^fIJMt^^^y^a^ 

coiwts £ ^rts y *?- l < (±* y ft 

(AV) «50 — 1 80. §A,t;(±70 — 140O|eH 



im ± ti\ mmtt 5 o mxh & t , mmmwm 
<tch a ttz. m&ff 1 8 o zmi h t ^m^^mm 

[0055] a±MLtz. ^u^-it<a^U3'V- 

$ U 3' fc LTffl^ !> i 1 1fC% I . 
[00 56 ] im L^^KJEKtt. x^y yffi^tgfn 

[ 0 0 5 7 ] CtOJ; o y 3"7-^yv-(; 

#jn§^*^(i. *°yv-^y^/77°!-a. rsy 
a. 7j<Ma^ > /7;^'^y;pat^LT, yyyy/ka^ 

A Vy7V haSr*-fl>xf-y yft^lgft-fk^ft^T 

[0058] yy yyvi/a^w-fsxf-yytt^iaft'ft 
-nftfc LTti. r^y/^yyyyvp, y^^y;i/S^' 
y yy)K r y )W y y yvpx-r^s x-^/yr^ y ;i/ 
Igyyyy';!/, ?nf^^iJyy;i/X-f;K ^nh 
yi^y yy^x-f;K -{y^nf y^^'y yyvi/x 

[00 59 ] A yyr^- ba^*-f4x^yytt^ia 

[0060] ttz. yy yyvi^a^ y yr^-hai: 
h x^- y ytt^iftft^w r ? u a®? n 5 4 
y y 7 y ;n?? n ^ >r k t ti\i.r y /^n^^ k 
*°yy-4i^y/^7°ha, rsya, /Kisa^y) 

;t m isivmzftLX 0 . 0 5-1 ^ ;kS*#JD$it-6 
[00 6 1 ] 3tfi^^SM'Jt LT , MimWtfofflt 

[00 62 ] 3tS^^iM'J<7)ft#:W^Mt LT, K>Y 

7xyy. o-^yyM;^ft#sgy7-^. 4, 4-h* 
x (yy^/krsy) W7xyy, 4, 4-b"y 
(yxf;i/7$y ) <yv"7xyy, 4, 4-y^nn 
Ky yy x/y 4 -<y y>f ;y4-yf;i/y7x~ 
;byby. yxyy';Py-by, y;^yyy. 2, 2- 
yxh^yrfehyxyy, 2, 2-yyb^y-2- 

7x— ;L—2-7x-/I/7feI-7xyy. 2-bFo^f 

y-2-y^;i/7°nb°^-7xyy. p-t-7>;L-y'7 

nn7bf7xyy f-t^yYy. 2-X1~)\rf~% 
^--fyby. 2-?nnf^fy by. 2— -fvrn 
bVbf-^-tfyby. yx^-;i/^-^-dfHfyby. <yy 
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/k ^V i J)Vi/*^)V*r9 J—)V, ^yy/k* h=*yx 
f-ziyr-fey— ;k ^yy'^y, ^yyw yy^yyx— -r 
;k O'VW y^f/i/x- 7=-;k ryh^^yy. 2- 
t-yf/i/ryf^yy, 2-T3^Tyb7^y 
y N /3 -^o;i/ry i-y^y y. yyi-ny. Kyxr 
yhny, yXyyy^ny, y^-yyyyf-ny. 4 
-TyTKy-tf/PT-trh^xyy, 2, 6-h"X( P - 
ry'F^yy'Jfy) y^n^fyy, 2, 6 -fx 
(p-TyF^yyijfy) -4 -y^y^n^-?- 

yy, 2-7x-;ki, 2 -yyy^-y-2- ( o- 

^h^fy^M'^) l-7x~;k7DA" 

yy'^-y-2- (o-xf^y*M'-;H ^y^. 
1, 3 -y'7x— ;l/-7°n^N°y h u^-y-2- ( o -x 
h^y#/k#x;k t^yA, i-7x-;k3-xf 
^y-yny\ 0 yb u^-y-2- ( o -^yV-f ;t ) 
yy^ sb^-yhy, 2-yy^- [4 - u-f^f- 
7i-/W -2-t;i/7*uy-i-7nAvy 

t7^1/yx;l/*-/l-?n7-f b\ ^y'jy^x;!/ 
yn^^F, N-7xx;^5j-7^U 4, 4-7 
V" t"X V 7'^ P-b'J;K y' 7 x y'X/L 7-f K, 

^yx>ry'-;i/y'7 1 ;i/7 ^\ bu 7i-;W7 4 
y, y7y7r-= 3 fyy. mmmimm, byyn^x 

x/yxyy-hy, iiS-fk-^yvMyfeit^x^yy. y^- 
yy7'^-=SrH'^7tM7ctt^-fe«t 7x =J^t"y$L h 
U x y y -;yr 5 y & t"^ii7cM^ffl^^ i: tf t> 

0 . 0 5-1 Ofi*%<7)iESlT'53sSD$tL. ± Off* L< 
t±, 0. 1-5S*%T*>S. M^^M^M^'^-r 

[0 0 63] mnfflmimiwm-& - 1 t#3arc& 

IMTOfc LTiiWitiy&fW^S CD, 3 5 
0-4 50 nmO^IEHT'-^UVPliK^£^§# 

Tsst-bymm. ^yfymm. *sv> 
&m\. r^jyby&mi. Tyb?*jy&. ^y 
y'yxyyl, i?? x.~)Vi/TJT? u T-SL bU 
ryy^, P - t s y 3c&imi&F4& if* wc^ 

mmmm*m#i^xmmtiz x s «§)ii#tt^ 

ffiT*^<trS £<9"Ci?a Uy .lii^co^-ck TV 
Hfc i y V 7x7 y&mwtl & Lv\ ^rtssmtf) 
ttlliO. 0 5-5fiM§p^?iUy 0. 0 5fiM 

* ss*. h t mmk^mmm^mm&Tt 5 co-cua t < 

iOiSFilXtiO. 0 5-ltl%tM„ tl 



ztiz^-x bimmzmwt&ijmwttz.. mm® 
[0064] -^mmza^x. mmmk^z^ttii p 

b. Fe, Cd, Mn, Co. M g&fc"0#g£ it/jg 

>j TV-/Ht^*t LTii. ^-yy> y rv-;nsw#: 
*w 4 l < fflv ^iis „ £ fotrci^^y v h y tv 
-^'*yJ)Wfffltl> „ *^Bjti5v^Tffiffl§^l»<y 
y h y tv'-;m; i s mmmi^mmmm-MZi. 

tf & t , *fi WKiHiM LTFJtS^ft^y V h y TV" 

ew+^tca-r; t s ± a t^t^t 1-24 

jSMft, ff^L<{±2 0-3 0°CTT-g 

m/4snms-? ) wo . 05-5 mrnxtm 

[00 6 5 ] Mil m&£fo±.Z-£&fi:it>£milZ 

ti^>, mmm^mmtixii, 2, 4-yx^^ 
^t>by, >f yrnw^t yhy, 2, 3-t' 
x (4-yx^-;yrsy^y-f;i/) yya^yyyy, 

2, 6 -ex (4-yy^-;i/TS~^yf i ';k) y^n^. 
wy, 2, 6-trx (4 -yy-f/t-Tsy^yif 
;p) -4-yf*yynMfyy, sh^-y-fy, 
4, 4 -t"X (yXf;I/7S7) -<y/7xyy, 
4, 4 -fx (yy^/yrsy) ^;^y, 4, 4-f 
x (yx^/yrsy) ^/t-^y, p-yy^;yrsyy 
yy-s u-r w yyv y. p -y"y^-;yrs y^yyy 
T'yJyf'sy. 2- (p-yyy-;yrs7 7xx;pf 
xyy) ->f yy-7h^TV-;k l, 3-fx (4- 
yy^/yrsy^-y-tfyy) r-feby. 1, 3-*;i"#— 
;t—fx (4-y"x^;yrsy<y-if/P) r-thy, 

3 , 3 -#/y#x;i/- fx ( 7 - yxyyyr syyvy 
y) . N-7x~/yN-xf;i/xyy-/i/7Sy, n 
-7xx;yxyy-;yr$y. N-by;i/y"xyy-;p 
TSy. N-7xx;yxyy-;yrsy, yy^/yrs 
s%MMMJ y r 5 ;y yx^r s y SE#S^ y r 
S;y 3 - 7x-;y 5 -^.yy'M iVfJt^ V 5V— 
;k l-7ix;y5-xfdry*Mxii/ftf Fy 

« 2 aiii±ffifflt-i> ; t s „ . i jy)^t; 
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(±^1^frfc*f LTSMtO .05-1 0S*%. J 0 

if t l < ti o . i-io mmxx'h h . mmmcomm^ 

[0 0 66] fi^ihJPM. ffi»^#!^£tt£ft±$ 

N--bnVy7x^rSy i 7x/f7yX p- 
2, 6 - y- 1 - 7f p -^f ;l/7 x 7-;K ?n 

im, o. oo i— ia*%T&s. 
[oo67] ^mm^mm^mt txit, v-rw? 

-/k 7 V -fe U y £ fc" #&(f £>*U . 
[00 68] liffii*, «£*H:i5(t£7? "J;Wfi 

ftfrftftMi LT 2 , 6 - y- t - 7"f7l/- p - ? U-y' 
-/k 7"-^;Htt Hndf S"7-V-/k 2, 6-y-t 
-4-xf^7x/-/K 2, 2-^^-P-y-b'X- 
(4-yf^-6-t-7'f/l/7xy-/H .2,2- 
.X-fPy-fX- (4-Iflh6-t-7'f;l'7xy 
-;!/) , 4, 4 -h'X- ( 3-^^-/1/- 6- t-7>/tx 
7x7-;!/), 1, 1, 3-bUX- ( 2-7^1—6 
-t-7f^7x7-^), 1, 1, 3-b'JX- (2 
-7^-4-h Fn^fy-t-yf^yx^) 7"? 
y. fx [3, 3 -fx- (4-h Kn^y-3- 1- 

7"-?7P 7x-/H 7"f- U -y 7 Tv -v Y ] 'J 3 -^XX 
-f/k yy^'J/Wyynh^t-b, bU7x-;U 

if, 0 . 0 0 1~1S*%T&&„ 
[0 0 69] *l£Hj^*[4^-X hWi, *§?10ftfJ8 

mm^n^mmmt lxh, ^f^ny^, xf- 

;kbny/k7\ 7*f;H:ny;l/7*, .Xfvkcf-zkJrb 
y. y'^-^y. 7-tby. y^a^tyy, yyn 
^y^yy, >f y7f;i/7^3-^, 4 vrv&VTJU 
3— ;k ffytFnyyy, yVf^x/I/yt^fy 
k r-y'foynx ya^y^'y, ynn^y 
-fcr'y, y'7'n^y-ir'y, y?nn?<y-t£y, /nt£ 



[0070] wtisfttommtii. mmzj: <omm. 

WK^M/r^y); t T#>& . ffljtfcf . ^-x h 
7X£8LL£^ffib£:a. 5 0 - 1 0 0 °CT" 1 - 3 0 ^ v 

[0071] ^wmzmmtmconmi. -mmz 
ffbtii x'jyyyb u -S^ v 7"n >y y a« £ L 
< . «>E«E3fe-ri>^^^T-iT y ^ t 

£±TjESrC&6«, fft. 4 0 0 — 9 0 0 nmOfEfflcf 5 
^^MIte^S ^ M?t U\ §A>t(i, 4 6 
6 n m i L < i±4 8 8 n mT"OJatjf*iIS^*f S U \ 
[00 72 ] £fz. jm&frtffimtlz intl^Lt 

[00 73 ] ^^^SSUitJMSftttSffa ^fc^'-C'S 

I»lftt"y77«fti'^ l 0fiM%m±-ir^l>^7 

xatew, gjf*^i. 6^41^-1.^^1)0, ; 
[0074] wm^zmm^mim 

3>7*E^, t7^uyl, b'7x-;H, 7>h7t 

ym. ttjw^f-jmz^'t&ik'&mz 1 oa*%iii± 

[0075] ^M^tL<(iy-7^yys^i 
0 SM%UUi##f S ; t J: -5 T , J: 0 MffittlfiE 
#£:i«JgJffWf & ^ t ^'T"§ h „ fcfc' L , 6 
0 fii%ULht:=5r S i: v ^ ^H*^ 

0—60 fiM%t0leHT"l) !> d t fM £ L ^ . 

[0076] ^r«fig*^t^^, M«JS^, y-7^ 

yv-tLtii ^-Mst (a) . (b) ifcti 
(c) T*§iH>^!ffei:"^Wtiil>o «ii^4i<7) 

[0077] 
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(A) OH.= C-c -X- (CU.CU.S) .-CHt-A-CHi- (SCH^CHO .-X-C-C = CK2 
II W II 



R R 

I ! 

(B) CH, = 0-C-X- (CH.CH.S) i-C-C = CH! 

II B 
0 a 



R R 

(C) CH2 = C-C-X- (CHiCH.S) >~{3~ S- C=)~ < 5CH,CHl) .-X-C-C = CH. 



X!±S*fe!±0, I 1*1 -3<nSgt, m, n, p, qlS0~3E>SSfc 



±iii^8sJn*t LT. ^-*h(fr£0. 5-1011 
[00 78] Hi, illf , IWS, £ 

[0079] h<mm±m$m?. mm\. w 

xm&W&%fihi>\ -?-tf0ffiH(i2 0 00-2077cp 

^tJ^XUya-b^T'lTd^tt. 2 0 0 0-5 0 0 0 
cps &#t Lv\ U-yEplK-c 1 UMLTH 
f 10~2 0^m^t(l 577-2 07Jcps#JJ 
£LY\ TV- 1* 3 - * 3-9 -ffi=Sr i: 
ui>*i^-a. 2 0 0 0—2 0 0 0 0 c p s*«#4 U\ 
[0080] ifol&ffi^-Xh^fflV^^-yjD 

7\ 77'J-yo7 7ya, ^-Xbc^KSJI^^i 



[0081] zzx-^-x h *mwi±.tizwffi-r 

^y7°nb7LX b^f yy5y> r~ M^yn^ 
^7°nbVP) hy^h^fyy^y, r (2-7i7xf 
iV) 7i77nt7l^^b J fyy7y, r-?on7 
n b/L- hVXh^i'i'jy* r-7M7f7o b;k h 
■J* h^i/i/yy, r-7S77nt;^'Jxb^yy 
^ y£ fc* & s v ^ fMM^f *fif- 9 y , *ar;^ 

U y^lfe^uiMil^iM, Miiixfyy 
/ l j7-/R7/f^x-f/K xf-uy^U a— 
7xf;l/X-f/k *i-}]/T}l?—Jl. jl^-jVTjV?— 
/k 7°nb7l/77k3-/k J-f-)VT)Va-)Vts:'cX0 . 
l-5%<7)?tm;#iRL£t«£fflV^ 0 ^t^tO^ffi 

b-f- ^ fc"T"S«±t;±^-t;M^ tfc&fc 8 
o - 1 4 0 °CT" 1 o - 6 o ij-gfigji-r 5 ^ fc £ i -3 T H 

mmmfrx^ittz, 7^;^xtM*L^^, 7^ 
^7x^t 5Sv? comm^izm o ttwctiL s^xs 

[0082] *l^< ? )!iafrl4^.--X I- £*°y 17^7 

AxrvA^zm^h mm^y u - y y- b * #4 ; t # 

[0083] M^Lfcfl. fS3^*^fflV^TIS3t^ 
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[0 0 84] ffiBbLXte. f 

hz\b1fiX°%, 7tf^^^^*ft, ^x?£ 
[0 0 8 5] vx?Kfl>fii^ ffluSvxyii. 3 

[0086]Ifl5 Lt!g*ft^-X MSH^BtSMII 

& ; fc t i x , ; rniJi-rs - # 

[0087] p v AmmMummmft o . 5 - 5 * 

flJ Lfcftt 7 0 - 9 0 °CX° 10-60 #|SJfSS-f & i 

■tm^ m^mmm^bm.immmmmt 

hb^tt-Mit, P VKftmth h b &ftts:Wm 
[ 0 0 8 8 ] sjf U xxf/l^# U 7°n £ U- y , ijf "J xf- 

[0089] fg^flL 

^, mmm^xr p-a, ? ? >-mxm o . 

[0 0 90] S^tt^-X f^OflU 

h . 7;b77 U fc LT*IHfct b U 7A^Ilt h 
[0 0 9 1 ] ttTfr* V b ixa. h&w&t s y-fk 



7yt-7At Kn^tf-f h\ h y^!f;Kyy^7y 
t"7At FoW h\ €7X^7- J\/T$.y. i^x 

* y-;pr s y^^w^iis . u *i£iSoil 
Eiiffl^O. 0 1-1011%, J:9#?iL<(i0. 1 

- 5 mmxxh h . r /Mr u r s t 

t<=5:V\ it. i|flB§0«aS(±. 2 0-5 0°CT" 

[0092] izxmmtio o 

^iztwczz. Mfmm*4 o o-i o o o o cT-if 
o . 777xs«±^^-yjni-ri>^tt. 5 2 0- 

6 1 0°Ct0ffl^T-l 0-6 0#IBIffifipLT$SJ&£fi : 5 . 

[0093] it, a±a)im^myt. mt, 

Ig^t, ^M, ^fIKJSE^B6*JT\ 5 0-3 0 0°CSD 
[0094] 

uiBj-fs. ttL, *wmc\ti{zmm±^ti^\ % 

tJ, Jt«0iJ4KO«« (%) ii#t;tfcA>5r^ 

[00 9 5] SSft^Jfi, iilia&^fe it^r«KK4J-*^ 
K*<7)#fi!c*& 8 0 o CtKt=fc^Jo}§if t» 

t . ( r - 7"f-;t/7 7b» ii^-x b 4^t; l o 
[00 96 ] mz^ 30c m^C0V-7"/7"^xa^i L 

^mttizx-ox. looumeymiumMztc&xoizm 

flJ^ffotf^, 8 0°CT"3 O^SLto 
[00 97 ] mz, 4 88 nmm^TlVzi'yA^yV- 
Hf- ( U^-VmmG L G 3 0 2 8 ) ^ffl^T . 
^SrfT^t. ^-ylie-/f3 0 0//m, fan 0 0 
ju m , 7'7X7f ^ 77V >f tti it l> X h 5 7°«7)H 

8 0°CT'3 OMaTSff-jfc. ^<7)fl. ^Si-tbU^ 

i if lt , mm^tz . 

[ 0 0 9 8 ] § mbtifctf 'y7,mm 1 2 0°CT" 
1 i^KjiLt^ FJtSoiaST- 1 W^^ff^t. 

g&Sfc J 9 ft 2 0 %ISE7)iKK^'* 1 1) o 
[0099] IFttii. ^°y-yffiJ« (»80xtm, 

ia8 0/im, t7f3 0 0/jm^7-f7h) ^€ 

^tm&zxbtxmnzn-otz. 
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[0100] £ tz , *K4i-<7)Jgf/f*i±, h ^ 

U TV * h U ~mz i oT, 2 5 °Cfcfc ttS 4 8 8 n m 

tu^fflfiSca . hr- rfwy y y y <z>*#^- 

Si 



[oioi] mmm 1 . 2 

[0102] 
[HI] 





SIMM 


9tl&fl2 








?. 3% 






2 3% 




TMPT A 




5% 


TM PT A 




5% 










BMEX5- 


MA 


2% 




j|f'j?-1 




1 0% 






8% 








2% 






2% 




I GC26 1 




2% 


1 GC26 1 




2% 




BMPS 




1 % 


BMPS 




1 % 




r-tJ L 




3% 


r-BL 




3% 


as* 


1 . 


56 




1 . 


5 7 




UtttfiSti-F- 






7 7% 






7 /% 


ffl J* 


S i 0, 




1 6% 


S 1 Ot 




3 3% 




BzOa 




2 4 % 






7% 




I. i *0 




7% 


BaO 




4% 




3a0 




3% 


A 1 .O, 




2 8% 




/. n 0 




1 7% 


MgO 




4% 




MgO 




4% 


CaO 




4% 




C a 0 




3% 


T i Ot 




2% 




9 0 mm% 






9 










4. 


1 AC in 




5. 


0 /i/m 


JBJff* 


1 . 


5 8 




1 . 


5 8 






0 


O 



[0103] ( *° U -7- 1 Offi>t*«?« , ^iim 

o^e y v-o^jst/wt £*-f ) 

TMPTA : h ^) ^^U~)V7°uny}- <JT7 V 

CH 3 

H 2 C -C— C— S— CH 2 CH 2 SCH 2 
II 
0 

[ft3] 



I GC 2 6 1 
[ft4] 





BMEXS-MA 
[ft 2] 



CH 3 

H 2 CS!f 2 CH 2 C-S--C~C=CH 2 



BMPS 
[ft 5] 



r-BL 
[ft 6] 



— S0 2 CBr 3 



r-7"fn7^ by 
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CHi CM > CHi 
-]cHi-C 1 [CHi -CH H CHi-C | CHi - — 

I .. | ho i J40 L I J 10 I J 20 

C = 0 c = 0 C^O CHi 

i kJ i 1 1 

OH OCHj O-CHiCHCHi-O-C-C^CH. 

! II 

OH 0 



[0 104] 



[0105] SItIiS«7"7X?f^7V 



